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Abstract 
Osmotic dehydration represents a technological alternative to reduce post-
harvest losses of fruits. It is usually used as a pre treatment for other dehydration 
process. The purpose of this work was to evaluate the influence of the osmotic 
solution concentration and fruit to syrup ratio on kinetics of the osmotic 
dehydration of guava. Sucrose solutions of 45, 55 and 65 °Brix at 65°C was used, and 
1:2 and 1:4 fruit to syrup ratios. The osmotic treatments were carried out under 
atmospheric pressure for five hours. Results showed that water loss and solid gain 
were higher in the beginning of the osmosis, being highest at 3.5 h. From then on 
there were no significant changes and water loss and solid gain became stable. 
Treatment at 65 °Brix and 1:2 ratio achieved highest water loss and less solid gain. 
 
INTRODUCTION 
Guava is a very popular tropical fruit, consumed mainly in fresh form, with great 
potential for industrialization. Osmotic dehydration has been presented as an important 
technological tool to the development of new products, usually as pretreatment to other 
dehydration processes. 
Osmotic treatment involves the contact between a food material and a 
concentrated aqueous solution (Sereno et al., 2001). This gives rise to at least two major 
simultaneous counter-current flows: water flows out of the food into the solution and 
solute is transferred from the solution into the food (Torreggiani, 1993).  
However, osmotic dehydration itself does not result in a product with moisture 
content low enough to be considered shelf-stable. Consequently, osmotic dehydrated 
products must be further processed by other dehydration techniques to obtain stable 
products (Vial et al., 1991). Many investigators recommend that quality of dried fruit 
could be improved by a prior osmotic step. 
The aim of this experiment was to evaluate the osmotic dehydration kinetics of 
guava in sugar syrup. 
 
MATERIAL AND METHODS 
Fresh guava fruits (Psidium guajava L.) were purchased from a local market, 
washed in chlorinated water (50 ppm/15 min), peeled, cut into cubes of approximately 3,0 
cm and submitted to osmotic treatment. 
Osmosis was carried out in 3 different sucrose syrup concentration (45, 55 and 65 
°Brix) and 2 levels of fruit to syrup ratio (1:2 and 1:4). Syrup contained sodium benzoate 
(0,1%) and citric acid (up to pH=3). Experiments were carried out at 65°C for 5 hours, 
and samples were taken each half an hour for mass transfer determination. Total soluble 
solids (°Brix) were measured in an AUS-JENA refratometer at 28°C. Moisture Content 
was determined by direct evaporation at 100°C (Instituto Adolfo Lutz, 1985). 
Proc. IIIrd IS on Trop. and Subtrop. Fruits 
Eds.: M. Souza and R. Drew  
Acta Hort. 864, ISHS 2010 
 368 
For mass transfer during osmosis evaluation, soluble solids gain (SG), water loss 
(WL) and mass loss (ML) were calculated, according to equations reported by Sacchetti 
et al. (2001):   SG (%)= [(Wt x Bt) - (Wo x Bo)] / Wo, 
WL (%) = [(Wo x Mo) - (Wt x Mt)] / Wo, 
ML (%) = 100 x [(Wo - Wt)] / Wo], 
where, Wt is the weight of treated guava at time t, in grams; Bt is the Brix of guava at 
time t; Wo is the weight of guava at time zero, in grams; Bo is the Brix of guava at time 
zero; Mt is the moisture content of treated guava at time t (%, wet basis) and Mo is the 
initial moisture content of guava (%, wet basis). 
 
RESULTS AND DISCUSSION 
Water loss and solid gain were higher at the beginning of the osmosis, reaching 
maximum at about 3.5 h. From then on equilibrium was achieved (Figs. 1 and 2). 
For all treatments, water loss and mass loss increased with increase of sucrose 
syrup concentration (Figs. 2 and 3) due to higher osmotic pressure around the fruit. 
Mass transfer seemed to be influenced more by syrup concentration than fruit to 
syrup ratio. Higher amounts of syrup did not result in higher water loss, solid gain and 
weight loss. 
Treatment with higher syrup concentration (65 °Brix, fruit to syrup ratio 1:2 and 
1:4) showed less solid gain than the other ones. Isse E. Shubert (1991) reported that 
during osmosis cell wall pores get smaller which makes diffusion difficult through 
cellular membranes. This effect may be faster on higher concentration syrup which can 
explain less solid gain. 
 
CONCLUSIONS 
Results showed that osmosis should be done at 65 °Brix sucrose syrup for 3.5 h 
and both 1:2 and 1:4 ratios. Those treatments achieved highest water loss and less solid 
gain which is desirable due to higher dehydration effect and less sensory changes. 
However, the use of less amount of syrup is recommended.  
Osmotic dehydration is a pretreatment and will not give guava of sufficiently low 
moisture content for it to be considered shelf stable. Consequently further research should 
be done to fix complementary treatment (frying, air drying, freeze drying). 
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Figures 
 
 
♦  45°Brix  1:2                        y = -1,0167x2 + 8,5384x + 2,5922                         R2= 0,9543 
∎  55°Brix  1:2                        y = -1,1281x2 + 8,6023x + 3,1902                        R2 = 0,9184 
▲ 65°Brix  1:2                         y = -1,0227x2 + 7,5824x + 4,475                          R2 = 0,8029 
*   45°Brix  1:4                         y = -0,9707x2 + 7,9034x + 2,9052                        R2 = 0,9293 
X  55°Brix  1:4                         y = -1,1911x2 + 9,524x  +  3,9975                        R2 = 0,9149 
•   65°Brix  1:4                         y = -0,9355x2 + 7,4494x + 3,3604                        R2 = 0,8917 
 
Fig. 1. Solid Gain (%) during osmotic dehydration of guava in sucrose syrup (45, 55 and 
65 °Brix) and fruit to syrup ratio of 1:2 and 1:4. 
 
 
♦  45°Brix  1:2                         y = -2,1997x2 + 18,522x + 6,0635                  R2 = 0,9511 
∎  55°Brix  1:2                        y = -1,0975x2 + 14,675x + 2,6624                   R2 = 0,9837 
▲ 65°Brix  1:2                         y =  2,9399x2 + 24,459x + 9,1122                   R2 = 0,9358 
*   45°Brix  1:4                         y = -1,7566x2 + 17,753x + 3,7487                   R2 = 0,9791 
X   55°Brix  1:4                        y = -1,7404x2 + 16,323x + 4,1616                   R2 = 0,9107 
•   65°Brix  1:4                         y = -2,2786x2 + 22,042x + 4,7773                   R2 = 0,9797 
 
Fig. 2. Water loss (%) during osmotic dehydration of guava in sucrose syrup (45, 55 and 
65 °Brix) and fruit to syrup ratio of 1:2 and 1:4. 
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♦   45°Brix  1:2                          y =  -1,2177x2 + 9,9889x + 3,3433                        R2 = 0,9326 
∎  55°Brix  1:2                          y =   0,1336x2 + 5,1218x - 0,728                            R2 = 0,9901 
▲   65°Brix  1:2                          y =  -1,7252x2 + 15,893x + 3,8977                         R2 = 0,9746 
*   45°Brix  1:4                           y = -0,7994x2 + 9,5088x + 0,7276                          R2 = 0,9905 
X   55°Brix  1:4                          y = -0,6445x2 + 8,786x + 0,385                              R2 = 0,9968 
•    65ºBrix  1:4                          y =-1,1198x2 + 13,243x + 1,3441                           R2 = 0,9954 
 
Fig. 3. Mass loss (%) during osmotic dehydration of guava in sucrose syrup (45, 55 and 
65 °Brix) and fruit to syrup ratio of 1:2 and 1:4. 
 
 
